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Background:  Aerobic training (AT) improves the functional status of patients with chronic heart failure (CHF). Resistance training (RT) may offer an 
additive benefit on muscle strength while high-intensity inspiratory muscle training (IMT) improves inspiratory indices, dyspnea and exercise capacity. 
We hypothesized that a combined Aerobic/Resistance/Inspiratory (ARIS) training program could offer incremental benefits compared to standard AT 
in CHF patients.
Methods:  Twelve patients, age 52.1±8 yrs, NYHA II/III and LVEF 28.5±% were randomly assigned in two exercise groups of six patients each, 
exercising 3 times per week for 12 weeks: (I) ARIS group: 30 min AT using a bike at 70-80% of maximal heart rate (HR) / 15 min RT of the 
quadriceps at 50% of 1 repetition maximum combined with upper body exercises using light weights / 20 min high intensity IMT at 60% of sustained 
maximal inspiratory pressure (SPimax) (II) AT group: bike exercise for 45 min at 70-80% of maximal HR. Patients underwent cardiopulmonary 
exercise testing, quadriceps strength (QS) measurement using a dynamometer, inspiratory muscle strength (Pimax), endurance (SPimax) and 
inspiratory capacity (IC) evaluation by an electronic manometer connected to computer software and quality of life (QOL) assessment using the 
Minnesota questionnaire.
Results:  At the end of the 12 weeks, the ARIS group improved peakVO2 (24.6±4.6 vs. 20.5±5 ml/kg/min, p<0.05), anaerobic threshold (20.1±4.3 
vs.16.7±4 ml/kg/min p<0.05), QS (0.51±0.14 vs. 0.34±0.9 Nwm/kg, p<0.05), Pimax (110±22 vs.74±16 cmH2O, p<0.05), SPimax (536±211 vs. 
325±118 cmH2O/s/103, p<0.05), IC (3.3±0.6 vs. 1.9±0.7 L, p<0.05) and QOL (33.8±11 vs. 39.7±11, p<0.05). AT group tended to improve aerobic 
capacity (peakVO2: 21.9±5 vs. 19.8±4.1 ml/kg/min, p=ns) although not significant, while the rest of the variables did not significantly change.
Conclusion: Combined Aerobic/Resistance/Inspiratory training in patients with CHF improved lower limb muscle strength, inspiratory indices, 
exercise tolerance and quality of life and may offer maximal exercise benefits compared to standard aerobic training only.
